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(57) Abstract 

Flexible implants (1, 2, 3) for the stable flexible oste- 
osynthesis of the femur and tibia fractures. In order to 
achieve osteosynthesis stabilizing the fracture gaps, they 
are made of short rods (1, 2), one upper and one lower, 
used in the osteosynthesis for the fracture of the femoral 
neck, as weU as of a long rod (3), used as such or with an- 
other long rod (3) and with the short rods (I, 2) in case of 
stabilizing the double gap fractures crossing the femur 
neck and every part of the femur placed under the greater 
trochanter, or only with another long rod (3) for stabilizing 
the diaphysary fractures of tibia and femur. Working in- 
strumentation required for achieving an efficient surgical 
operation in the stable flexible osteosynthesis by means of 
the flexible implants (I, 2, 3) are also disclosed. 
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gT.CTTTiiS TMPLAirag FOR STABM TT.Tgrrm CSTEOSYMTHBSia OP 
PRlCglJRES 0? JEMUR AllD TIBIA. RESIBCTIVSLY AMD WOHXIKG 

IlS«PRllMBiraA!PIOH 

Th« pr«8«nt luTention rafera to flexlbla implants uaad in the 
atabla flezlbla oataoayathaaia of fanoral naok and greater troolianter 
fraoturea, of subtrooiiantarlan> madiodiaphjaary* aaper- and Inter- 
oondyllan fraoturea of femur and of diaphyaary fraotoxas of tibia* 
as w«).jL as to the working ins trumentation' required for the introdue** 
tion/aoctraotion of the fJLexibla iaplaata ia/fron the bone* 

There are known flexible implants for the osteosynthesis of gaps 
of tibia diaphysary fraotore and of feaor super^intereondyUan, medio* 
diaphyaary and aubtroohanterian fraoturea or of the Instable fraoturea 
of the greater trooh8nter» made up of a long* thin body peorlded with 
a long middle part* oonnected through a ourved part to ahort» fore 
end» reapeotlvely* poaterlor end parts* the posterior one being oon« 
tinned with a flattened part in whloh a window is made* as well as 
flezlbla implants for the oataoayn thesis of the gaps of femoral neok 
fraoturof whloh are made up of a body provided with a straight* long 
part oonneoted through a ourtfed part to a short end part* the straight 
part being oontlnued with a flattened posterior part in whloh a win* 
dow or a s tlok»shaped part is proTlded* 

The disGulTentages of these implants oonalst in the fact that the 
mounting finally obtained by Introduolng more than two flexible im* 
plants In the bone, in rlew of atabillsing the gap of fracture is 
difficult to be aohlered and la highly rigid, whloh uaeleasly prolong 
the surgery time, also oreatlng, due to the rigidity, blomeohanleal 
oondltlons not promoting the fraoture healing, and their fastening In 
the bone dees not offer reliability in oourse of the time, slnoe 
there is the possibility of their slipping, whloh may appear outside 
the bone, perforating thus the tegument, or in the medullary ohannel, 
a faot whloh leads to the loss of the fraoture gap stabilisation. 

There are known instrumentations for the Introduotlon/eztraotlon 
of a flexible implant In/ from the bone, containing an instrument for 
hemmerihg a thin, long, flexible Implant, made up of a body provided 
with en aotlve and, having a plugged ohaimel in which the flattened 
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part of the Implaat pen«trat«« and la a nlddla sons of the body a 
pierced hole la made through which a rod is introduced, by means of 
which the implant position can be changed during the hammering 
(Pranoh patent No,22376o9)» an instrument for extracting the flattened 
part of the implant from the bone diaphysis cortical shell, in riew 
of creating the posaibility of its extraction from the bone, made up * 
of an elongated body, prorided with a key-ahaped active end end a cir- 
cular collar-*proTided end and a short flattened part between which 
there is a cylindrical part (Synthes), en instrument also used for 
lifting the flattened part of the implant, formed of a body having an 
active flattened end, upward curred (prospeotus bBC-B76), an instru- 
ment for making a hole in the bone for the introduction of the long 
fllexible implant according to a certain line, made up of a body with 
a straight part, delimited by fore and, respectirely, posterior parts, 
inollndd as against the straight part, the fore part being continued 
with an active end, upward curved, with four edges converging to the 
top, each edge being formed of two straight parts making en obtuse 
angle (prospectus OSO - B5a), ian inatruoient for the extrastlon of the 
long flexible implant from the bone, made up of a long body ended with 
a atiok-flhaped end and a handle, the st&ok-shaped end being located in 
the window made in the flattened part of the Implant (oatallogue 
A^CULiLP, page 42), an instrument for hammering the implants in case 
of stabilising the femoral neck gap of fracture, made up of a crank-, 
shaped body, ended with a lower, active end in which a plugged channel 
is made so as to accomodate the flattened part of the implant, and in 
the middle sone of the body a rod is mounted for positioning during 
the Implant hsanmerlng (french patent No922376o9}, an instrument for 
modifying the curvature of the flexible implants, made up of a handle 
to which a body is fastened, this body being provided with two fixed 
jenra, inclined as against a horisontal plane, delimiting ian opening 
in which the implant Is introduced (catalbgue AESCULAf, page 27) • an 
Inatruiaent for guiding the long flexible Implant during the hammering, 
made up of a long, cylindrical body, in which the long flexible Implant 
is introduced, the body being provided with a threaded end which is 
fastened into the coupling of an anvil, to which a rod is mounted for 
positioning the implant during the hannering (Frenoh patent B««22376o9) 
an instrument for extraoting an Implant from the bone, provided with a 
stiek-shaped rear end, formed respectively of a long body ended with 
a handle and of a plate-shaped, flattened part, upward curved, having 
an end part backwcurd directed (prospeotus OEC, 02), an instrument for 
achieving an impact in view of extraoting the flexible implant from 
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the bonet formed of a oyllndxlcal body to which a tall Is jointed by 
means of two bolts t so that one may avoid during the hammering the rial 
of seising the body to the rod of the extraotlon Instrument (prospeo- 
tus 0SG«A$9)t and an Instrument for fastening the Implant » In view 
of Its ourrlngy made up of a support to whioh a body Is fastened In 
whloh a recess Is made for mounting a fixed lower JaWf upward shaped » 
and a moving upper jaw supported by a rod actuated through an eooen-* 
trio by a handle (catallogue i£30UIiA?t page 27) t an Instrument for 
creating the impaot force, made up of a tall provided with a longltu* 
dlnally elongated window 1^ which It Is fastened a cylindrical aotlve 
end^ flnlsh-ed with flat surfaces, the tall fastening to the end being 
made In the middle £one of the latter .(catalldgue AESCUULP, page 27) » 
an Instrument for pushing a flexible Implant Into the bone, formed of 
a cylindrical body ended with en anvil end a qyllndrioal aotlve end 
with the external diameter higher than that of the body res tf in which 
it Is .made a circular channel delimited by a straight wall, in which 
there may be introduced respectively the flattened part of the implant 
and a multi-functional handle, formed of a tall to which there is faa«* 
tened a body, in whloh a longitudinal channel is made, Its fore part 
being delimited by a shaped wall, the channel communicating with a 
transversal channel in whloh a yoke«»ended look is mounted under the 
action of the force itored in a spring (catalogue SYDIHESIS)* 

The disadvantages of these instrumentations consist in the fact 
that the Instruments for hemmering a long, flexible implant, for re^ 
moving away the flattened part of the implant from the bone diaphysia 
cortical shell, for hammering the Implants in the cases of stabilising 
the fracture gaps of the femoral neck, for guiding the long flexible 
implant, end, respectively, for pushing the implant into the bone 
cannot be used except under the conditions when the implant is ended 
with a flattened part or with a stick-^shaped end, the Instrument for 
curvature modifying does not allow the proper fastening of the lm*» 
plantSf except in the middle sone, tha instriiment provided with a 
plate^Bhaped part for the detachment from the bone cannot be used, 
except in case of the implant with one posterior end shaped as a sticky 
the instrument for achieving the Impaot required for the extraction 
of the flexible Implants from the bone is difficult to handle, since 
it does not allow the rotational motions of the tail, as against the 
body, the Instrument for fastening the implant in view of its carving 
does not allow its curving, except in the middle £one, the instrument 
for creating the force of Impaot requires the application of a rela** 
tively big effort when there ue necessary Impaot forces of high va«» 
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lueSf end the iualtl«*fuiiotional handle does not allow to apply, hj mean 
of it| forcea with relatively high values to the inatrumenta fastened 
to it and it oannot be positioned and kept in the deaired poaitionp 
exoept by hand# 

She object of the present invention oonaista in achieving eateo- « 
syntheaea whioh atabiliae the fra;Ottzre gapao enabling the patient *a 
reoovexy in a short period t onder the oonditions of making leaa injur-* ^ 
ing operations, with minimal blood loaaea end with the poaaibility of 
making them in all. agea and of minimialng the premature and later local 
and general oomplioationa of the fracturea* 

Ihe theme: aolved by the present invention conaiata in achieving a 
mounting whiohi ^tabiliaes both the instable fraoture gaps and the ex« 
teniien of the principle of flexible oateoayntheaia with the known 
biomeohanioal benefita for all fractorea of femur and tibia diaphyaia, 
the atability of the mountiziga in courae of the time ia enaored in oaae 
of abort flexible Implanta by their faatening to the diaphysia with an 
orthopaedio aorew, in oaae of long flexible Implanta , through the ahape 
of the lower end Irhioh ia looked in the hole for the introduotien into 
the bone and being aeated with the laat part on the edge kear the hole, 
the performing of .the operation both in case of osteosyntheaia with 
ahort flexible Implanta end with long flexible Implanta la easily made 
with the instrumentation adapted to the implant ahapea and to the needs 
of the operating timea# 

Aocording to the preaent invention, the implanta eliminate the 
diaadvantagea above mentioned by the fact that they are made of ahort 
rodat of whioh one ia upper and the other one la lower, used in the 
oateoayntheaia for femoral bona fraoture aa wall aa of a long rodfuaed 
aa auoh or with another long rod and with the short roda, in case of 
atabiliaing the fracture with double gap, theae onea crossing the femur 
neck and every piart of the femur plaoed under the greater trochanter 
or only with another long rod for atabiliaing the diaphyaary fracturea 
of tibia and femur and, reapactively, the super and Intercondylian 
fracturea of the femur,, the short, upper rod being made up of an upper 
active part, having a shaped end, continued with an upper part, upwEurd « 
ourvedt after whioh there follows a long straight part, connected 
through a lower curved part, downward directed, with a part inclined 
as againat a horiaontal direotion, ended with a lug, the lower short 
rod being made up of an upper, short, straight active part, with a 
shaped end connected through an upper p6trt, downward curved, with a 
long part, downward curved, connected in turn by means of an in termer 
diary and, reapectively, a lower part, inward and outward curved, with 
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B part inclim as against the horizontal di. jction* ended with a 
lug, the long rod being formed of a long, straight part ended with 
a shaped end, promoting its penetration and directing in the bone, 
connected through loweJ! and, tespeotively, upper parts, inward and 
outwarid curved, to a flat, narrow part and. to an end widened part, 
which is flat or inward curved, so dimensioned that it stops the .. ' 
complete penetration of the long rod in the " medullary channel, the 
lower, short rod having. in the lower curved part, downward directed, 
a radius of curvature equal to that of the upper par^, upward curved, 
between 1 and 3 cm, and the axis of the upper active part is parallel 
to the axis of the part inclined as against a horizontal direction 
and forms with the axis of the long straight part an angle of 4o ... 
75°, the long s.traigh-t part having a lower, flat sur.face limited by. 
an upper surface whose orose-sectional area has .the shape of a trun- 
cated cone, with the small base placed .toward the lower, fla.t sur- 
face, the lower shor.t rod having, in the long, downward curved part, 
a radius of curvature between 7 and lo cm, and the radii of curva- 
ture of the intermediary and., respectively, lower parts, inward and 
outward curved are equal to each other and have values between 1/2 
and 1/3 of the curvature radiua. of the long, dovmward curved, part^ 
these radii being lower than the curvature radius of the upper, down- 
ward curved part, the plane in which there is placed the. lug, the 
latter having a lower, flat suifaoa limited by o truncated cone- 
shaped area with the small base located- toward the lower surface, 
forming with a horizontal plane an angle of 4o ... 7o° and the axis 
of the upper,. short, straight part forms with a horizontal plane on 
angle of 4o° ... 7o°, the long rod having the active, shaped end 
provided with an upper inclination up to 45° and a lower inclination 
up to 3o or with edges delimiting some faces converging to the lon- 
gitudinal axis of the long rod, the lower and, respectively, upper 
parts, inward and outward curved, having radii of curvature with 
values between 3 and 5 mm, and tlie end part la delimitod by the flat 
narrow part, through some steps inollnad as ccein.'st the longitudinal 
axis of the rod, forming with this one an. acuta, angle of 6o°.,« 75° 
symmetrically disposed as against the respective axis, the lower. and 
respectively, upper, inward. -and downward curved parts being half- 
flattened, the widths of these parts being equal to the width of 
the fla.t, narrow pert and with the diameter of the long straight 
port, respectively, ■ . . 

In accordance with the present invention, tlie instrumentation 
eliminates the above mentioned disadvantages since, in order to 
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a.tabiliza thv ftactuie gaps, undax the conQ-tions of peifoxming . 
less injuiing opeiation, with minimal blood losses, foi the intio- 
duotion of -the long JCod through the hole made in the bone and of. 
the mentioned lowex, shor.t xod thiough the hole made in the. bone, 
theta axe usedtan inatxument foimed of a shoit body, piovided with 
an active end, with a frontal leceaa, delimited, at the lovyex aide • 
by a lowex wall, in..whioh it is made an elongated seat, communicat- 
ing., with a seat made in a vex tioal. wall, sidawise delimiting the - 
lecesB, the: sea-t shapes being. ao selected as to enable the penatxa- 
tion of the lowex, inwaxd cuxved pait of the long xod in the oeat 
made in the wall^-when a fxagmant of the long, stxaigh-t paxt of the 
long xod penetxates in -the elongated seat^ and the uppaX., outwaid 
cuxved paxt of the xespective xod is-placad in the fxontal tecess, 
opposite to which the body has a cixaulax collax, connected, through 
a shaped paxt, with-.a shoxt xod in which there is provided a centxal 
oiroulax seat, a piexced. hole-being made in the body, its diametex . 
beilrg 30 selected as to enable the introduction of the long,straight 
paxt of the long rod through it, in view, of correcting the -curvatu, 
xe, -reason fox which it is also intxoducad thxough a piexced hole, 
made in the long body of an inatxument for lifting the long xod in 
view of its extraction, from the bone,, the body, being ended- with an 
active ,.-upwaxd cuxved..end, in which an upper lecesa is made being 
so shaped as to enable the- penetration of the straight long part of., 
the long xod, neax the lowex inwaxd cuxved paxt of the long rod, the 
body having, opposite, to the upper recess, a circular collar, con- 
nected through a shaped part with a ahoxt rod, in which a circular 
hole is made for the. initial introduction of the upper shoXt xod 
0V8X a dep.th of 3 4 cm, an. instrument being used in the hole 
made in the bone, the inatxument in question being made up of a body 
to which an anvil and a suppox.t axe fastened, the anvil having a • 
shoxt, cylindxioal paxt pxovided with a circular recess and the sup- 
Dort has a-thxeaded xod which may be intxoduced/extrao.ted in/from 
a L-ahaped channel communicating with the outside, made in a band in 
which there is also worked a longitudinal channel, ended with a cxx- 
cular part, -having a dimension higher than that of an end deliioit- 
ing the recess at the. top, so that it is poasible to displace the 
anvil along the channel, when the band is placed in fxont of the 
recess, the fastening of the band being achieved by means of a nut 
threaded on the xod, the. body having a stxaight paxt, to which the 
anvil and the suppoxt axe fastened, delimited xespectively by a 
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shoit palt inclined as against tha longitudinal axis of the stiaight 
paxt and also by a paxt inclined in the same direction as the shoxt 
past against this axia^ tha inclined paxt being connected, .through 
a cixculax. collaJS .and .a shaped paXt, to a shoxt xod, provided with a 
cilculax seat,.^the anvil having an uppeli stx sight pax t connected 
with an inclined paxt with the longitudinal axis paxallel to that of 
the short paxt, provided with an uppex, inclined surface, whose axis 
is paxallel .to the longitudinal axis of the inclined part, the band^ 
being provided with an end,. shaped pax-t having the shape of a cixcle 
axe in cxoss-sectionel axea,^which makes with the longitudinal axis, 
of the s-txaight paxt an angle lowex by 5^«*«lo^ than the angle foxm- 
ed by the shoxt paxt with .the. same axis, the final pooitioning of. 
the uppex, shoxt xod in the neck being made by means of an instxu^ 
ment made up of a shoxt body, ended with a shaped end, inclined with 
an angle- highex than 9o^ as against the body axis, having a diametex 
hlghex than the xest of the body, pxovidad with a straight frontal 
face^at the respective end, an elongated seat being made, delimited 
at the rear side by a semi-cixoulax wall so dimensioned that, by in- 
txoducing the lug of tha-uppex shoxt xod in it, its paxt inclined as 
against a hoxizontal dixection xemains outside, the body being con-* 
nected) thxough a cixculax- collax and a shaped paxt with a shoxt xod 
provided with a cixculax sea^t, a handle being used fox the intxoduo- 
tion ox the ex tx action of the shoxt and, xespectively, long xods in. 
and fxom the bone, this handle enabling during the operation to fas^ 
ten the instrument for introducing the short, the lower and, respec- 
tively, the long xodsjan instrument for the final hammering of the 
long xodian instrument fox the final introduction oz lifting of the 
long xod, in view of its extxacting in/fxom the bone; an instrument 
fox lifting the long xod, ..in view of its extxaotion; an instxument 
for achieving the adequate line of introducing the long xod in the- • 
bone; an instrument fox ex tx acting any of the shoxt and, xespective- 
ly long xods from the bone; an instxument fox hammering the short 
rods in view of their introducing in tha bone; an instrument for the 
final introduction of the upper short rod; an instrument for modify- 
ing the cuivaturas of the short xod ends; an instrument for detach- 
ing the long rod from the bone and,, respectively an. iiistruraent for 
introducing tha upper., shoxt xod ovex a depth of 3 4 cm, being 
possible to xotate the handle duxing the operation so as to position 
the long xod in the medullaxy channel ox the lowex, shoxt rod in 
the neck, by means of an instrument formed of a long, cylindricnl 
body ended with a postariox. and, respectively, a fore cylindrical 
collar, with a diameter lower than that of the collar, frontwise 
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piovidad V9i1;h a shaped oiiculax iscass so as to enalila the intio* 
duction of the .lower short rod Intermadiaxy part or of lower, in- 
ward..curv9d part of.. the long, rod | a handle made up. of . an outside 
shaped-body, provided" with a longitudinal window, ended with a fla- 
red part, the window being-made in a- middle part of the body, con- ' 
tinued with a posterior envil and, respeotivaly, an active end of 
cylindrical shape, in which-i.t is made a-longitudinal, cylindrical ^ 
channel, continued with a recess delimited by a shaped wall comrau- 
niaa^lng with the outside -through a cylindrical seat, in a plane 
RQX.pMrdiffiular to the plane- in which there is placed the channel, in 
the^ sci-tive:' end a cylindrical channel being made, its longitudinal- 
axis being- placed under the Qxia of the. longitudinal channel, com- 
municating with the outside through. recesses and opposite located, 
the respective channel acoomodating a lock provided with a fore, 
thin part and a posterior, ihick, cylindrical part in which there 
are. .made two circular channels, shifted as against the transversal 
axis of the channel, the forepart being mounted under the action 
of a force'stored in a spring, which is suppbrted respectively on 
a shoulder limiting the recess and also on a fore stopper, mounted 
in connection with the look, with the possibility of displacement 
in the recess, which allows to bring, as .the case- may be, the thin - 
part in front of the channel from the recess where a posterior stop- 
per is loaated having the possibility of-diaplcoing nnd with which 
the lock makes a single piece the . channel communice- ting. with. ano-. 
ther channel placed.. in the same- plane as .the other channel, perpen* 
dicular to the latter, in which^ under the action of the force sto- 
red in a spring, a ball is placed, this ball penetrating depending 
on the lock position in one of the channel, the keeping of the 
spring in the channel being made by means of . a screw, the rotation 
of the- handle around the- longitudinal axis depending on the. needs, 
when introducing the lower, shoxt rod or the long rod in the bone,- 
is made by means of the instrument for. finally introducing the men- 
tioned rods in the bone,' which is placed in the flared part of the 
longitudinal window,., all ins.truments which are handled by means of 
the handle having one of some collars connected, through one of the 
shaped parts with one of the short rods, provided with one of the 
circular seats, which enables their locakingj for guiding the long/ 
rod. during its initial introduction in the bone, in other construc- 
tive version, it contains an instrument fastened in the handle, 
formed of a long body, in which a Jaw is fastened by means of a nut, 
the body having a long part connected through a circular collar and 
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a shaped pai.t with a-shoit lod, provided with a citculai seat, op- 
poaita to the collar,, the body being provided with a daw provided . 
on the frontal surface with a semi-circular recess, having the Ion-, 
gitudinal axis parallel to that of the long part, tho jaw being con- 
tinued with a short rod, outside threaded, having the longitudinal 
axis in the extension of the long part which serves for guiding the 
daw, reason for which the latter has a. pierced hole through whioh 
the rod. penetrates, a recess having the same shape as the eemi-cirou- 
lar reoesB being positioned in front of the jaw recess, by fastening 
the ja» by means of a nutt for. modifying the curvatures of the lower, 
downward curved and, ..respectively, outward curved parts of the short, 
upper and, respectively, lower, outward curved parts of the short,, 
upper, and, respectively, lower rods, and of the straight, long, part 
of the long rod, depending on the needs, due to the bone shape; in 
another.. constructive .version, it contains an instrument made up of 
a sleeve with sidawiss flared edges. Jointed wi.th a short bolt, with 
a U-shaped support, in which there are made a recess and, respecti- 
vely, same marginal, longitudinal-. slits, separated from the recess, 
by a wall, a stopper being fastened- to the support, the former com- ^ 
ing into contact with the two short, posterior arms jointed in turn 
with a short bolt to two fore short arms, the latter being bolt- 
jointed to- the support, a long, aidewise flattened part being also 
bolt-jointed in front of the recess, pierced holes being drilled 
along the longitudinal axis of this part, which has an external, cir- 
cular collar, used for limiting the. displacement of a nleeve along 
it, as a result of the contact between the collar and a. lower edge . 
of the sleeve, which is sidewlsa cut so that it may come in contact, 
sidewisa,, with the par.t, pierced holes being drilled in the sleeve,-. 
having the same diameter and the same distance between them as those 
of the holes from the long part, beside. .the holes which are placed 
along the longitudinal-. axis of the- sleeve tho latter having also 
hear a fore, inclined, end, two holes located on either side of the 
longitudinal axis, the sleeve being possible to be closed with a 
plate, in which there are. mounted thlok bolts, which may penetrate 
through the holes from the long part and. from tho sleeve and, res- 
pectively, thin bolta-which may penetrate in the holeo noor the 
fore end of the sleeve, the arms being provided, in order to achieve 
more accentuated curvatures of the long part; of the long rod, with 
upper recesses communicating with the outside, placed st the some 
level when the arms are brought in working position, in which it is 
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intioducad the jcod, whicii la, in this position, located undet the 
long patt and. tha sleeve, by diaplaclng.. downward the sleeve and 
implicitly the patt, the lod being cuived, the modification of the 
lod cuiva.tutee accoxding to the bone shape being made by means of 
the sleeve and. bolts between which theie aie intioducad the lods, as 
the case may be, by keeping -the paxt in the working position, through 
the holes drilled in the arms in which a bolt is introduced, the ^ 
bolt in question being mounted,, when not working, in tha holes made 
in the supports, in some lower ends of the arms, being introduced . . 
in slits; for txanspor tation or sterilization requirements the slee- 
vm torgether with the. arms and, respectively, the long part, are ro- 
tG^lng; around the bolt, so as to bring them in the perimeter delir- 
miJied by the suppori, position in which they are located under the 
wall, and the sleeve is folded. around the bolt, being locked in the 
support, the bolts being secujced by nuts against loosening, and for- 
preventing the displacement of the component parts during the trans'*- 
por.t, .namely tiio short arms and tha part, two spacing parts are pro- 
vided • 

Examples are given below for the achievaipent of flexible implants 
and of the instrumentation, according to the present invention, re- 
lated to fig.l 88, .which representt . . 

- fig.l, a side view of a short, smooth, upper, flexible, implant 
for the oateosynthesis-of the femoral neck; 

- flgo2, a side view of a long, smooth, lower, flexible implant 
for the osteosynthesis of.: the femoral neck; 

- flg#3, a view of the end of flexible implant shovm in figure 1, 
which remains in contact with the femoral cortical shelli 

- fig#4j a side view of a long, flexible implant for the osteo- 
synthesis of femur and tibiat 

- fig.5, a view of the end of flexible implant for the osteosyn- 
theBls of femur and tibia, which remains in contact with the femoial 
corctical. shell; 

- fig*6, a section through the implant, after the plane A-A, re- 
presented, in figure 5; 

- fig^Tf a partial view of an. impant for the osteosynthesis of 
femur and tibia achieved in another construe tlve version; 

- figoB, a side view with partial section of a working instru- 
ment, for hammering flexible implants shown in figures 2 and 4; 

- flg»9, a frontal view, of the end of the instrument, shown in 
figure 8 which is introduced in a multi-functional handle; 

- fig.lo, a frontal view of tha active end of the instrument 
shown in figure 8, in which the flexible implant shown in figure 2 
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ot.figuie.4 is intioduced by hamnxeilngi 

t fig^ll, a top vlevf. of the active and of the Instiument shown 
in figuia 8, in which the flexible implant shown in figuie 2 and 
figuie 4 is intxoduced by hammexlJigi 

- fig •12 9 a view with paxtial section of the active..end of the 
instiument shown in figuxe 8, in contact with a flexible implant 
shown in figuxe 4} 

- fig#13| a side view with paxtial section of a woxking instxuw 
ment.fox the final hammexing of a flexible implant, shown in figuxe 4 

- figfl4i a top view of the active end of the Instxumant shown, 
im^figuxe 13, coming into contact, when hammexed, with the flexible 
implant shown in figuxe 4 1 

- figdlSf a view with section of the active end of the instxu- 
ment shown in figuxe 13 > in contact with a flexible implant shown 
in figuxe. 4| 

figol6, a side view of a soxking instxument with an active and 
fox intxoducing ox extxacting in/fxom the bone the cuxvatuxe placed 
neax. the end to be hammexed of a flexible implant shown in figuxe 4t 

- fig*!?^ a top view with paxtial section of the woxking instxu- 
ment showp in figuxe 16 j 

- fig»18, a. side view of a woxking instrument initially used fox 
extxacting a flexible implant shown in figuxe 4 1 

fig*199 s top view and paxtial section of a woxking instxument 
shown in figuxe 18 | 

^ figo2o, a side view of a woxking instrument, cuxved and shaxpen* 
ed, with 4 edges, fox achieving the directing of a certain line into 
the bone in view of intxoducing a flexible implant shown in figuxe 4t 

- fig«21, a section aftex plane. B*-B shown in fie«2o, thxough the 
woxking- instxument fox achieving the dixecting of a cextain line in 
the bone t . 

- fig»22, a side view of a woxking instrument with the round and 
bent end of the active end, fox extracting from the bone one of the 
flexible implants shown in figures 1, 2 and 4 1 

- figo23» a paxtial top view of the xotind and bent end of the 
active end of the instxument shown in figuxe 22 1 

- fig«24t a side view of a woxking instxument fox hammexing a 
flexible implant shown in figuxe 1} 

-.fig.25> a paxtial top view of the end for introducing in a 
multi-functional handle the working instrument shown in figure 24? 

- fig. 26, a frontal view of the active end of the working instru- 
ment shown in figuxe 24; 
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- fig*27> a section through the insttumsnt, after plane C^C, 
shown in figuie 24 j 

- figo28, a paiiial section and view of an aotivs end of the 
instxument foi hammering a flexible implant, shown in figure 24, 
with. which it comes into contaotr 

- - fig. 29, a partial section and side view of a working instru- 
ment for the final Introduction of a flexible implant shown in 
figure It 

■s- fig«3o, a top view of .the instrumant shown in figure 29 j 

- fig»31;^. a view in plane of an active end of .the working instru- 
ment, shown int figure 29, in contact with a flexible iraplantt 

^ figt32^ a partial section and side view of a working instrument 
for modifying the position of the end of one of the flexible im- 
plants shown in figures 1 and 2} • . 

'*'fig*33,' a transversal seotiont after plane shown in fi- 

gure. 32, through the instrument] 

- fig«34> a partial section and side view of a working instrument 
for lifting from the metaphysis cortical shell the end of a flexible 
implant shown in figure 4| - 

^ figt35, a top view of the active end of the instrument shown 
in figure. 34 1 

. - fig«36, a side view of a drill for drilling an initial hole in 
the bone t 

- fig«37f a side view of a working instrument for creating the 
impact force required for the Introduction of the flexible Implant 
in the hoUQl 

fig*389 a partial section and aide "vIbw of a. working instrument 
for the rotation in the bone of one of the flexible implants shown, 
in figures 2-.and 4, by means of the working instrument shown in fi- 
gure. 8, fastened in a multi-functional handle! 

- fig«39t a frontal view of the working Instrument shown in 
figure 38 1 

flg«4o, a partial longitudinal section and view. of a working 
instrument used for guiding a long flexible Implant during its in- 
troduction in the bone} 

- fig#41, a transversal section,, after plane B-f , shown in fi- 
gure -4o, through the working instrument; • . 

- figo42, a side view and partial section of a working instru- 
ment for achieving an impact required for extracting the flexible 
implant from the bone, by means of the instruments shown in figures 
22 and 34t ' 
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- fig.43, a partial section arid top view of an active end of tha 
instxumanj; ahovm in figuie 42 1 

- fig.44, a side view and paitial section of . a working insttumer 
foi introducing an uppej , .snioo th, short, flexible implant, in tha 
bone, ovei a depth of 3«*«4 cm} 

. - fig«45, a section afteX plane B-8, shown in figuie 44, through 
the instrument} 

- fig»46f a view of an end for fastening in the multi-functional 
handle of. the. instrument shown in figure 44} 

— fig^47, a partial longitudinal section and view of an active 
end- of the working instrument shown in figxxre 44, in contact with an 
upper, smooth, short flexible implant} 

- figo48, a frontal view of the active end of the instxument 
shown in figure 44 t ^ contact wi±h an upper, smooth, short, flexi- 
ble implaiQit transver sally sectioned} 

- fig«49f a side view of a working instrument for seizing and 
correcting the curvature of a flexible implant, shown in working 
position}, 

- fig«5o, a transversal section after plane G-Cr, shown in figure 

49 f through the instrumanti 

f 

fig#51t a top view of the working instrument shown in figure * 
49 > ^ith partial sections} 

- fig«52, an axonometric view of the instrument shown in figure 
49J . - 

figo53, a partial, transversal section through the construo- 
tive. detail "G" shown in figure 51} 

- fig«54f a section through the instrument after plane I-I shown 
in figure. 51} 

fig955f. a transversal section after plane J-*J» shown in figure 
49 through the instrument; 

- fig#56, a side view of a plate in which ihare are mounted 
bolts of the working instrument shown. in figure 49 1 

- figo57, a section after plane K-K shown in figure 49p through 
the instrument} 

« fig •SB, an axonometric view of the working instrument shpwn 
in figure, 49} 

- fig*599 a transversal section after plane L-L, shown in figure 
5B, through the instrument; 

- fig«6o, a side view of a working instrument for stiffening the 
long implants in case of their initial hammering or when grasping 
various instruments for their introduction or extraction in/from 

the multi-functional handle; 
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- fig. 61, a top view of aa active end of the working instiument 
shown in figure 6oj . . 

-T fig*62, a side view of a multi-func-tional handle designed to 
fasten various woi king instiuments fox the introduction of a flexible 
implant ixi the bone; 

- fig»63, a partial longitudinal section and top view of the 
multi-functional handle i 

- figo64f a tianavereal section aflei plane M-M, shown in figure 
63, through the multi-functional handlei 

-.-fig. 65 f a frontal view of an active end of the multi-functional 
handlei 

- fig*66, a diagram of mounting short flexible implants combined 
with. two long flexible implants t 

- fig*67p a diagram of mounting short flexible implants combin- 
ed with a. long- flexible implantf 

fig#68, a diagram of mounting two long flexible implants spa- 
tially superposed in two points for the osteosynthesis of super and 
interoondylian, medlodiaphysary and subtrochanterian fractures of 
femur} 

- fist69,.a diagram of mounting two flexible implants which are 
spatially superposed in only one point for -^e osteosynthesis of 
the instable fracture of the greater trochanter} 

- fig*7o^ a diagram of mounting from the bottom to the top two 
long flexible implants which are spatially superposed in two pointS| 
for the osteosynthesis of the tibia diaphysary fractures} 

- figoTlf a diagram of making a hole for the introduction of a 
long. flexible implant In the bone} 

- flg*72, a diagram of achieving the prevention of buckling the 
long. flexible Implant when it is initially introduced in the bone} 

- flg»73f a. diagram of introducing a long flexible Implant in . 
the bone, in the first phase, with guiding, by using a working Ins- 
trument shown in figure 6o} 

- figo74,.a diagram of correcting, by rotation, the line of a 
long, flexible implant in the bone, by means of working instruments 
shown in figures 8, 38 and 62} 

- flg#75, a diagram of the. final Introduction of a. long, flexi- 
bla Implant in the bone, by means of a working instrument, shown in 
figure 13} 

- fig«76, a diaigram of..mounting a long, flexible imp:|.ant and 
of lifting it from the bone , ^y means of the working instrument 
shown in figure 16} 
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«- flg.77, a diagzam of correcting the ouivatuie of a long, fle- 
xible implant by maana of the woi king instruments shown in figuiaa 
16, 18 and. 62| 

- flg.78, a view of the working instrument shown in figure 49, 
placed in.its working position, for curving a long flexible implant; 

- fig.79, a diagram of placing the working ineiruments In view.o 
extracting a long, flexible implant by means of the working instru- 
ments shoyyn in figures 22 and 34 1 

- fig, 80, a diagram of .applying the impact foioa required fox , 
extracting a long, flexible implant by means of the working instiu- 
menta shown in figujces 22 and 42 1 

- figoBl, a view of the working instrument shown in figure 49, 
placed in working position, for modifying the curvature of the ends 
of short,. flexible implants i 

- fig.82, a diagram, of initially introducing an upper, short, 
flejclble implant in the femoral neck, by means of the working instiu 
menta shown in figures 37, 44 and. 62 1 

- - fig,83p a diagram of intermediaty introduction of an uppei, . 
flexible implant in the femoral neck by means of the working instru- 
ments in figures 24, 37 and 62; 

- fig. 84, a diagram of final introduction of an upper, short, 
flexible implant In the femoral neck, by means of the working instru 
ments shown in figures 29, 37 and 62t 

- fig,85, a diagram of introducing a lower, short, flexible im- 
plant in the femoral neck by means of the instruments shown in fi- 
gures B, 37 and 62 I 

- figoSe, a diagram of positioning a. lowelf, short, flexible im- 
plant in the femoral neck by means of the instruments shown in fi- 
gures 8, 38, 62| 

- flgo87, a diagram of final mounting of short, flexible im- 
plants in the bona J 

- fig.88, a diagram of extracting short, flexible implants from 
the bone, by means of the working instruments shown in figures 22 
and 42. 

According to the present invention, the flexible implants are- 
made up of_short rods, 1 and 2, of which one is upper and the other 
one is lower, used in the stable flexible osteosynthesis for the 
fractures of the femoral neck as well as of a long rod, 3, used with 
another long rod, 3, in the stable flexible osteosynthesis of the., 
fliaphysary fractures of tibiae. when their mounting is made from the 
bottom to the top, starting from the supermalleolar level on either 
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3ide of tibia, achieving .the in spatial superposition in two points, 
in the lowex and uppai parts of the medullaiy channel, ox in the . 
stable flexible osteosynthesis of the supetinteicondylian, diaphy- 
BBiy and subtiochanteiian fiac tuxes of femui , in which case, the . 
mounting of xod 3 is made by inttoducing it in condyle ox ovex con- 
dyle, inside ox outside, achieving a spa tial- eupexposltion in the . 
lowex and uppex paxts of the. medullaxy channal} in case of the ins- 
table fxactuxes of the gxeatex trochantex, - plain ox comminuted, 
intex ox pex txochantexian fxactuxes the two xods axe intxoduoed 
ovex condyle, inside and outside, being spatially supex posed in only 
one point, in the lowex..paxt of . the medullaxy channel and paxallel 
placed, tn the femux: na?ck and head* 

In case of stabilizing fxactuxes wiih double gap oXosaing the . 
femux neck and evaxy femoxal paxt located undex the gxeatex txochan- 
tex, the osteosynthesis is. achieved by means of both xods, 1 and 2, 
toge^thex with one ox both xods 3 o 

Rod 1 is foxmed of an uppeX active paxt, a, with a shaped end, . 
b, pxomoting the penetration and the directing, giving the possibili- 
ty of choosing, when manoeuvxing from the.outside , the line xequixad 
fox stabilizing the fxacture gap, continued with an upper part, c, 
upward curved, after which there follows e long, straight partj d, 
connected, through a lower paxt, r, downwaxd curved^ with its radius 
of curvature equal to that of part c, between 1 and 3 cm, to a part, 
f, inclined as against a horizontal direction, ended with a lug, g^ 
The axis of part a is paxallel to the. axis. of paxt f and foxms an 
angle of 4o^t.#7o° with. the axis of..paxt d« The lattex has a.lowex, 
flat suxface h, delimited by. an uppex suxfaco i^ whose otMS-section 
is. shaped as a .txunoated cone, with the small base placed toward 
the surface h* ^ . 

Hod 2 is formed with an upper ,. short, straight, active part,j, 
with a shaped end, k, promoting the penetration and the directing, 
giving the possibility of choosing, when manoeuvring from the out- 
side , the line required fox stabilizing the fxactuie centre, con- • 
nected thxough an uppex, downwaxd cuxved paxt, 1, with, a long,down- 
waxd. cuxved paxt, m, connected in tuxn, through intermediary end,.. 
respectively, lower parts, n and o, inward and outward curved^ the 
radii of curvature having values lower than that of the curvature 
radius of part 1, with a part, p, inclined as against a horizon- 
tal direction, ended with a lug, Ihe latter has a flat lower 
surface, r, delimited by an upper surface with a truncated cone 
cross-section, s, with the. small base toward surface r.The eurvatu- 
ra radius of part m is 7 lo cm, and the curvature radii of 



wo 87/02572 



PCT/RO86/00001 



- 17 - 

parts n and o biq 1/2 1/3 (7 lo) omo Tha plane in which lug . 
q is placed foima an angle of..4o^^*« 7o° vi$h a hoiizontal plane* Tha 
axis, of pait i also foims an angle of 4o°o.* 7o° with a horizontal 
plane • 

Pod 3 is made up of a long^ stiaight pait, t, ended with a shap- 
ed, active end, u, with an uppei inclination to 45° and a lowei in- 
olination to 3o°, which makes .possible , when manoeuvring from the 
putside, to chose the line lequiied foj: stabilizing the frac title gap, 
connected, through some lowei and, respectively, upper parts, v and . 
w^inwaid and outward curved, with curvature radii having values bet- 
ween 3 and 5 ram, with a flat, narrow part, x, and a widened, flat or 
inward curved end part, y, so dimensioned as to stop the complete 
penetration of rod 3 in a medullary channel, not shown in the figures 
Part y is delimited by part x through steps z, inclined as ncnlnst 
the apngitudinal axis of rod, 3, -forming with it an acute angle of 
6o°*.t 75°, symmetrically arranged as against the respective axis* 
Parts V and w are half-f la ttened and the width of part x is equal to 
those of parte v and w» with the diameter of part, t, respec tively*. 
The end u may have edges. a^, delimiting some faces converging to the 
longitudinal axis of rod, 3* . * 

According to the present invention, the instrumentation is com- 
posed oftan instrument 4, for introducing rods 2 and 3, an instru-. 
mant 5 for final hammering of rod 3, an instrument 6, for final in- . 
troduction or lifting of rod 3, in view of its extraction, an instru- 
ment 7, for lifting rod 3, in view of its extraction, on instrument 
8 for achieving the adequate line of a hole b^ in a bone 9, tibia or 
femur, for .the introduction of rod 3 according to a certain line, 
an instrument 11, for hammering rods 1 and 2 in view of their intro- 
ducing in bona 9, an instrument 12, for the final introduction of 
rod l,an, instrument 13 for modifying the curvature of the ends of 
rods 1-and 2, an instrument A, for guiding rod 3 when introducing it 
in bone 9,- by hammering it, an instrument 14 for extracting parts 
V and w, belonging to rod 3 from bone 9, an instrument B for achiev- 
ing an impact for extracting rods 1, 2 and 3 from the bo^e 9, an 
instrument C, for introducing rod 1, over a depth of 3»«o4 cm, an 
instrument D, for fastening rods 1, 2 and 3 in view of their curving 
depending on the needs imposed by the locating of the fracture gaps, 
an. instrument 15, drill-shaped, a.. working instrument 16 for creating 
the impact force necessary for the introduction of rods 1, 2 and 3 
in bone 9, an instrument 17, for the final introduction of rods 2 
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and 3 in bona 9, an instiumant E foi stiffening long rods 3 during 
thaii initial introduction in bone 9 and, respaotively for manoeu- 
vring, instrumgnts 4, -5, 6, 7, 8^ lo, 11, 12, 13, A and B, in view 
of their introducing in a multi-funotional handle, P, which can be 
rotated by means of instrument 17, 

Instrument 4.is made up of a short body c^, provided with an 
active end d having a frontal recess a^, delimited at its bottom . 
side by a lower well f^, in which an elongated seat g^ is made, com- 
municating with a seat h^ made in a vertical wall i^, sidewise deli- 
miting the recess e^. The shapes of seats g^ and h^ are so selected 
as to enable the penetration of part v in seat h^, when a fragment, 
of parl.t penetrates in seat g^, and part w ia placed in recess e^^ 
Opposite to recess e , body has a circular collar connected 
through a shaped part with a short rod 1^, A circular saat is 
provided in the latter. In the- middle of body c^, there is made a 
pierced hole n , witli a diameter so selected as to enable the intro- 
duction of rod 3, through it, 

Inotrumant 5 is formed of a long body o^ ended with a frontal 
recess p , delimited at its bottom side by a wall and sidewise. 
by a wall r » In the wall there is made a seat s^ so dimensioned 
that, when a fragment of part t of rod 3 is introduced in. it, its 
part V be in^contact with wall r^, and part w be positioned outside 
the recess p^. Opposite to recess p^, body o^ has a circular collar, 
t , connected through a shaped part.u^ with a short rod v^, A circu- 
lar seat w is provided in this one. In the centra of body c^, there 
is. made a pierced hole with a diameter so selected as to enable 
the introduction of rod r through ito 

^ Instrument 6 is formed of a long body y^ with two inclined faces 
2 , ended with a frontal, active recess a^^, so dimensioned as to 
enable the contact between body y^ and part v of rod 3, whan no ra - 
lative motion of. body y^ is possible in the transversal direction, 
as against rod 3o Opposite to recess a^^, body y^ has a circular 
collar b^^, connected through a shapgd part c^^ with a short rod d^^. 
A seat e is provided in the latter. In the centre of body y^ there 
is made a pierced hole, f^^, with a diameter so selected as to enable 
the introduction of rod 3 through it. 

Instrument 7 is formed of a long body g^^ ended with an active 
upward curved end h^^, in which there is made an upper reoess 1^^, 
so shaped as to enable the penetration of part t of rod 3, near part 
V. Opposite to recess i^^, the body g^^ has a circular collar 

connected throuf.h a shaped part kli .4xu ..... , ,ii 

^ » with a short rod 1^^. A circu- 
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lai aaat ra^^ is pxovidad in the lattei. In tha cantia of body g"^ , 
theia is made a pieiced hola n^^, with a diametei co selected as to 
enable tha introduction of tod 3 through it. 

Instrument 8. is made up of a body c^^ pro-vidad roopectively with 
a straight, posterior part. p^^ and a shaped, upward curved, fore 
part q^^, ended with a sharp end l^^, to which soma cutting, edges s^ 
of part q^^ arc converging. Tha edges s^^ are parallel in the first 
half of part q^^, then they are converging to end r^^.Part p ^ is 
connected through a circular collar t^^ and a shaped part u^^ with 

J 4 ii 

a:-short rod v provided with a circular seat w • 

Instrumont lo is formed of a. long, thin body x^^ ended with an 
active, hook-ahaped, inward curved end y"*"^, so shaped as to enable 
the gripping of part.v belonging to rod 3 or the introduction of rod 
1 or rod 2 in edge g. The body x^^ is connected through a circular 
collar a^^ and a shaped part a^^^ with a short rod b^^^, provided 
with a circular seat c^^^« 

Instrument 11 is. made up of a body d^^^ provided with a posterior 
part e^^^, inclined as against a hprizontal plane, which is connected 
through a vertical part f^^^ with a fore, horizontal flat part g • 
A aemi-circular seat h^^^ is made in the latter, being so dimensioned 
aa to 1)6 penetrated by lug g of rod 1. Part e^^^ is connected through 
a circular collar i^^^ and a shaped part with a short rod k 
provided with a circular seat l"'"'^^. 

Instrument 12 is made up of a short body m^^^, ended with a 
shaped end n^?"^, which is. inclined, with an angle higher, than 9o 
as against the axis of body a^^^, having a diameter higher than^all 
tha rest of body m^^^, provided with a straight, frontal face o • 
In tha and n^^^ there is made an elongated seat p^^'^, delimited at 
its rear side by a wall q"^^^ of semi-circular shape, so dimensioned 
that when introducing lug g in it, its part f remains outside. The 
body m^^^ is connected through a circular collar r^^^ and a shaped^, 
part s^^^ with a short rod t^^^, provided with a circular seat u . • 

Instrument 13 is formed, of. a body v^^^., ended with a cylinder- 
shaped and w^^^, having an external diameter higher than that of 
body v^^^, in which there is made o seat x^^^, open to the outside, 
Qidewise plp-ced, having the longitudinal axis perpendicular to the 
longitudinal axis of body V^^, in front of which there is a flat 
wall y^^"*".. Body v^^^ is connected through a circular collar z 
and a shaped part a^"^ with a short rod b^*^, provided with e circular 
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seat c « 
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Inatiument A is made up of. a long body 18, to vjhich a Javv, 2o 
is fastened with a nut, 19* Iha body 18 has a long pal t d''"^, connect- 
ed thiough a ciioulax eollai e^^ and a shaped pait f^"^- with a shott 
lod g^'^, provided with a cliculai seat h^o Opposite to collax e^^, 
the body.d^^ is. ended with a jaw i^^ pxovided ovel a frontal suxfaoe 

with a semi-ciiculai lecese k^^, having the longitudinal axis 
paxallel to that of pait d^'^. In the extension of jaw i^"^ there It 
provided a short rod 1^"^ eutside threaded, having the longitudinal 
axis placed in thfl extension of part d^"^ serving for guiding jew 2o, 
reason for which- the latter has a pierced hole m"^^, through which 
rod 1*^^ penetrat0St By fastening jaw 2o with nut 19 > in front of '.the 
recess k^^ of jaw i^^ there is positioned a receos n^^, having the 
same, shape ^. thet of xeoeae k^^ f«m daw i^^ 

Iv 

Instrument 14 is made up of a thin, long body p , ended with an 
active,, upward curved, widened end p^^, ' provided with two claws q^^ 
so shaped.. as to enable the contact with the inclined steps z of the 
rod 3« Ihe body o^^ is delimited, through a circular collar r^^, by 
a handle s^.^, provided with a longitudinally elongated window t^"^. 

Instrument B is composed of an outside shaped handle 21, which is 
coupled, through a connecting piece 22, with a cylindrical- active 
end 23, axially provided in turn with a longitudinal channel u 
which communicates with the outside through a slit v^^ inclined as ^ 
against the longitudinal axis of handle 21 with an angle of 45^ t the 
width of slit v^''^ being equal- to 1/2 of the diameter of channel 
enabling the introduction of any of the bodies x^^ and o^^ from ins- 
truments lo and 14» She handle 21 is provided with a spkerical seat 
w^'^'in which a sperical end x^"^ of part 22 penetrates, opposite to 
it being a short, outside - threaded rod y"^^, by means of which the 
joint with end 23 is made, reason for which a hole z^^ is drilled 
in the jointo Por ensuring the threaded joint between part 22 and 
end i 
end» 

Instrument 15, shaped as a drill is well known and is used for 
making a hole with straight axis in bone 3. . • 

Instrument 16 is formed of a tail a^, provided with a longitu- 
dinally elongated window b^,. placed near the rear, end c^ of the tail 
a^» The latter forms a single piece with an active end d^, having, 
an intermediary part e'^ shaped as a truncated cone, delimited res- 
pectively by an upper cylindrical part f^ and a lower, cylindrical 
part g"^, the diameter of the latter being higher than the diameter 
Pf part fv^ ^j^^ longitudinal axis of handle a^ crosses the longitu- 
dinal axia of the active end d^p near part f"^, in order to achieve 



end 23, the pins 24 penetrating in rod y^^ are introduced in the 
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Instiument 17 la made up. of a long, cylindiical body h"', ended 
isspactively with a posteiioi, cylindiioal collar i"^ and a foie, 
cylindilcal collai j'^, having the axtetnal diametei lowai than that, 
of .collai i^, fion.tally provided with a circulai laoess k"*, so shap- 
ed as. to enable tlie intioductlon of part n of rod 2 or of part v of 
rod 3. 

Instiumant C is formed of a body 25 to which thera are fastenad 
an anvil 26 and a support 27. The anvil 26 has a short, cylindrical 
part 1 , provided with a circular recess m"^, and the support 27 has . 
a threaded rod n"' which may be introduced/extracted in/from a L-shap- 
ad channel o"^, communicating with the outside, made in a band 280 In 
the lattel, there, is also worked, a longitudinal channel p"^., ended 
with a circular- part q^, having a dimension highei than the end 1^ 
which delimits at the top side the recess m"", so that it is possible 
to displace the anvil 26 along the channel. 0'', when the band 28 la 
placed in front of the recess m"". The fastening of band 28 to the 
support 27 is made by means of nut 29 threaded on. rod n"*. The body 
25 has a straight part s"^ on which there are fastened anvil 26 and 
support 27., delimited respec tively. by a short part t^, inclined as . 
against the longitudinal axis of part s"^ and by part u"", also inclin- 
fld in the same direction as part t"^, as against the same axis. Part 
u is connected through a circular collar v"^ ond a shaped part w"* 
with a shor t rod x\ provided with, a circular seat y""* Ihe anvil 26 
has a straight, upper part connected with an inclined part a"'^,. 
having the longitudinal axis parallel to that of the short part t^«. 
The part a^^ has an upper, inclined surface b*^^ parallel to the lon- 
gitudinal axis of part u"^. Band 28 is provided with a shaped, end 
vi 

part c having the shape of a circle axo in txansvejcsal section 
which ciakee with the longitudinal axis of the etiaight pait an 
angle enallel ty 5^*«» lo° than the angle fotmed by the pait t^ witli 
the same axiso 

Inatrument D is composad of a sleeve 3o with sidewise flaied 
edrjesi jointed through a shoit.-bolt 31 with a U-ahaped support 32 in 
which theie are made respectively a recess d^^ and soma marginal, 
longitudinal alita e^^ and f^^.| separated, from the recess d^^ by a 
wall g"^^* To the support 32 there is fastened a stopper 33 with 
which two posterior, short arms 33 may come into contact, being joint 
ed in turn by means of a short boltj 35 with two fore, short arms, 
36* Ihe latter are jointed with a bolt 37 to support 32, in front 
of the recess d^^o To the bolt 37, there is also jointed a long part 
38, sidewise flattened, in which there are made pierced holes h . 
along the longitudinal axis* The part 38 has an external collar y g 



wo 87/02572 PCT/RO86/00001 

- 22 - 

solving for lii ting of the displacement of 'c Jleeve 39 olong it, 
as a result of the contact between collar J,^^ and a lower step j^^ 
of the sleeve 39, which i9 sidawise cut so tliat it may come sidevjise- 
into contact with part 3B. In the sleeve 39 there are made some pier- 
ced holes k*^^, having the same dimension and the same distance betweek 
them, as those of holes h^^« Fxcept holes k*^^, which ere located 
along the longitudinal axis of sleeve 39, in the latter there are 
also disposed two holes m^^ on either side of the longitudinal axis, 
near a fore. Inclined end l'^^^ - . 

Sleeve 39 may be closed with a plate 4o in which there are mount- 
ed thick bolts 41, which may penetrate, through holes h^^ and k^^ and 
.thin bolts, which:, may penetrate in holes m^*^. By meann of bolts 41 
and 42, it io poeaible to position one of rods.l end 2 in view of 
modifying its curvature depending on the needs* For msintainlng part 
38 in working position, a bolt 43 is introduced in the holes n'^ 
made in the arms 34, the bolt in question being mounted, when not 
working, in the holes o made in the support 32 and the lower ends 
p'^^ of the arms 34 are introduced in slits e*^^ and f"^*^, in view of 
achieving a more accentuated curvature of rod 3, the arras 34 ore 
provided with some upper recesses q which comjuunicate with the 
outside, placed at the same level when the arms 34 ere brought in 
the working position, in which rod 3 is introduced, which is placed 
in this position under part 3S and sleeve 39* When removing bolt 43 
and displacing upward sleeve 39 and implicitly part 38, the rod 3 
la curved* 

For requirements of transport and sterilization, the sleeve 39 
is displaced along |)art 38, the ends p^^ of arms 34 are removed from 
slits e^^ and f^^, which allows the folding of arms 34 with arms 34 
and part 38-.Yrith sleeve 39 around bolt 37> so as to bring them in 
the perimeter delimited by support 32, a position in which they are 
placed under wall g^^, and sleeve 39 is folded around bolt 31f being 
locked in its support* 

The bolts 31, 33 Qnd 37 are secured against loosening by means 

of nuts 44, 45 and 46* In order to prevent the displacement of the 

short arms 36 and pajt 38, during the transport, two spacing pieces 

47 ore also provided* 

Instrument S is compose d.,of. two arms 48 and 49, jointed through 

vi vi 

a bolt 5o, provided with Intermediary straight parts r and s''"^, 
continued with horizontal, posterior parts t^^ and u'^^ and fore 
parts. v^^and w^^, respectively, inclined as against a horizontal 
plane* The latter are connected with one of the shaped jaws 51 and * 
52, following the external shape of the flexible rod 3, serving res- 
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P8ctlv9ly for fastening lod 3 in view of its guiding duiins the ini-- 
tial introduction in tiona 9 and foi seizing and mnnoeuvring the ins- 
truments 4, 5, 6, 7> 8, lo, 11, 12, 13, A and C for tfee introduction 
of extraction in and. .from the multi-functional handle • 

Handle P is formed of an outside afeaped body 53, provided with a 
longitudinal window x^^, ended witla a flared part y^^, through which 
instrument 17 is introduced so as to change the position of body 53 
around its longitudinal axis. The window x^^ is made in a middle palt 
z^- of the body 53> which is continued respectively with a posterior, 
anvil, a!^^^ and an active, cylindrical end. b'^^^e A cylindrical, longi- 
tudinal channel c^^^^. is made in the latter and it is continued with, 
a recess d^^^ delimited by a shaped wall e^^^"^ communicating with the 
outside through a cylindrical seat f^^^^. In a plane perpendicular 
to the plane in which there is placed channel c^^^, at the end 
there is made a cylindrical channel g^^^f having the longitudinal 
axis placed below that of channel c^^^o Channel g^^^ communicates 
with the outside through the recesses h^^'*' and i^"^^, respectively, . 
opposite place and in this channel, a lock 54 is located, being pro- 
vided with a tzln, fote part, i^^^ and a thick, cylindrical, posterior 
port k^^^, in which there are made two cixcular channels 1^*^^ emd 
m^^^ shifted placid as against the transversal axis of channel c^*^^^* 
Part i^^^ is mounted under, the action of the force stored in a spring 
55 which is supported respectively on a shoulder n^"^^ which limits 
the recess i^"^^ and on a fore stopper 56f mounted in connection with 
lock 54, with the possibility of displacement in the recess i^^^ 
which allows to bring, as the case may. be, the thin part in front of 
the channel c • The posterior stopper 57 making o single* place 
with. lock 54 are placed in recess h^^^ with possibility of displace- 
ment. Channel g^*''^ communicates with a channel c^^^ placed in the 
same plane with channel g - placed perpendicular to the latter, in 
which, there is disposed, under the action of a force stored in a * 
spring, 58, a ball, 59, which, may penetrate, depending on the posi-, 
tion of lock 54f in one of the channels 1^*^^ and m^^"^© The maintain- 
ing of the spring 53 in channel o"^^''' is made by means of screw 6o* . 

Pox introducing xods 3 in bone 9f a circular hole p^^**" is drill- 
ed in the lattaJC, working first with a dxlll-shoped instrument 15, . 
then continued with ins.trument 8, so that the end 1^^ reaches in the 
longitudinal axis ot the medullary channel, forming the line of rod 
3 penetration in it. The introduction of rod 3 in the medullary 
channel thiough hole.p^^''' is achieved by means of instrument 4t in- 
troduced in handle P. The buckling of rod 3 which may appear during 
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the intioduction,. due to the lesiotance of bone 9 and of blov/s given 
to -handle by means of instiument 16 is also pievanted by guiding 
the rod 7Jith instxument A mounted in handle F ox with instrument So 
Depending on the needs> rod 2 can be rotated inside the medullary 
channel through the instrument 4 fastened in handle P in which instru- 
ment 17 is introduce d» • ^ 

Por the. final introduction of rod 3 in the bone 9 and for brings 
ing part y of rod 3 in contact with the external surface of the con- • 
dyle, the last hammerings on the last part of introduction are made 
by means of instrument 5 mounted in contact with part y and then, for 
including part y in: bone 9, the instrument 5 is brought in contact 
with part or, as the case may be, by means of Instrument 17. 

At the end of the operation, in order to avoid an accidental side 
slipping, the lower part y. is brough in the medullary channel by 
means of instrument 6 fastened in handle P until. part y comes into 
contact with the external surface of the condyle. 

Depending on the needs, rod 3 ia manually curved by means of ins- 
truments 6 and. 7, for which it is introduced through holes f*^^ and n*^^ 
provided in them* The curving, of rod 3 may be also made by means of 
instrtiment D by introducing rod 3 in recesses q*^^^ made in arrns 34 
and by displacing downward sleeve 39 and, implicitly, part 38» After, 
obtaining the fracture consolidation, for extracting rods 3 of osteo- 
synthesis from the medullary channel, the Instrument 6 is introduced: 
between part y of rod 3 and bone 9, so that its frontal recess a 
penetrates up to the part w of rod 3f creating thus the possibility 
that by hammering several times the handle P to which instrumant 6 is 
fas.tened, parts v and w. should not be fastened anymore to bone 9f 
after which instrumant 7 is in. handle P, instead of handle 6, allowing 
through thei tiltiarg motion, the lifting of parts v and w at the sur-. 
face of borne? 9» From now on, par.t v is brought into contact with ins- 
trument. 14 and, if necessary, the part v is brought into contact with 
ins-trument lo, achieving by drawing, the extraction of rod 3 from 

bone 9# The total extraction of rod 3 from bone 9 is made by applying 

ii iv 

impact forces by means of instrument B on one of collars z and r 
of instruments lo and 14» The preparation of the introduction of rods 
1 and 2 in bono 9 ie made by modifying the curvatures of parts e and 
o according to the shape of bone 9, using sleeve 39 1 in which rod 1 
or rod 2 are introduced, and the lug g or the lug q'are included in 
part x^^^ of instrument 13 with which one actuates by means of the . 
multi-functional handle During the operation, sleeve 39 is fasten- 
ed to arms 34 through bolt 43 so as to apply the effort required for 
the curvature modification o 
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. Pol the initial introduction of tod 1 in the nack q^^^ of tone 9, 
vii 

a hole X is diillad in bone 9, aftai which, by repoatadly haramei- 
ing the onvil 26, belonging to instinraant 0, the lod 1 faatanod in . 
the latter is introduced by guiding through hole r^^^. The intrdduc- 
tion of rod 1 in the neck q*^^^ is made by maanfl of inntiumant 11, . 
reason for. v7hich this one is assembled to handle P, on v?hich blows 
are repeatedly applied with instrument 16, so that part o is directed 
to the inferior and internal.. side- as against the femoral head, and 
tlie part d is . directed to the superior and. external side as againsjt 
the femoral head, so that rod 1 may come near and parallel to tha 
upper edge s"*^^ of the femoral nack q"^^^. 

Then, a hole t"^^^ is dtlllad in tha bone, being located under hole 
X ' through which rod 2 is initially introduced by means of instru- 
mant 4, in which part n of rod 2 is placed, supported by handle P, 
in which one introduced instrument 17 for the final introduction of 
body 53 in part y"^^, and by means of this instrument, one modifies, 
by rotation, the position as against the longitudinal axis, after 
which rod 2 ia finally introduced in neck q"^^^ by repeatedly applying 
blows on handle P to which instrument 4 is fastened, bsing in contact 
with rod 2. In tha final position,, rod 2 has the part 1 placed in the 
lower side of the femoral head, the part m following a direction pa- 
rallel and vary near to an edge u"*^^ of the femoral nack q"^^^. . 

Tha pooitioning of rods 1 and 2 related to bone 9 is achieved by 
means of screws 61 and 62 fastened into bone 2, so. that parts f and 
p of rods 1 and 2 come into direct contact with the cortical shell. 

The extraction of rods 1 and 2 from bone 9 is mode by dismounting 
screws 61 and 62 and by fastening in turn rods 1 and 2, by means of 
instrument lo, which enables that by repeatedly applying blows with 
instrument B, the instrument lo should be removed away from bine 9, 
which has as a result the extraction of rods 1 and 2, 

For tha introduction fif rods 1, 2 and 3 in bone 9, proceed first, 
to the introduc-tion of one or both rods 3 in bone 9, up to part imme- 
diately over the fracture gap, than introduce rods 1 and 2, than con- 
tinue the complete introduction of rods 1 and 2 or rod 3, the mounting 
stabilization being performed with screws 61 and 62 for rods 1 and 2 
and by bringing part y.of rod 3 in contact with the external surface 
of tha femoral condyle. 

In accordance with the present invention, the implants and the 
instrumflntation present Ihe following advantages* 

the flexible implants allow, through their 3 true turs -jnabling. 
their use in vaiiouu gJ^oups of two, tlirea and four, the osteosynthe- 
sis of all types of femur fractures and of soma tibia fractures; 
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- the uppQX andr lespectively, lowei shoit, flexible iraplants 
used for the osteoGyn thesis of faiaoial neck fiootuiea, enable through 
-theix configuration to improve -the reduction of the fracture through. 
endooQseous ta;:ciSy do not damage, the intraosseous vascular anastomoses, 
minimizing the incidence of la.ter necroses, of the femoral head, their 
fastening with orthopaedic screws to the femur diaphysis achieves a 
mounting with maximal, stability in course of the time, the flexible - 
characteristics of ^ the. implant- to which their divergently curved shape 
is-.as3ociatad^, give them the possibility of working in a dynamic cou- 
ple, alternatxng^ly creating .tensions of traction, compressioxa, 'which 
promoAe the. bioXoBic processes of fracture healing by accelerating 
them;: • 

- the mounted long, flexible implants, which are spatially super- 
posed in the lower end upper. parts of the femur or tibia medullary- 
channel, have the advantage that, they cannot slip to the lower side 
due to the shape of. the implant ends, preventing the perforation of ^ 
the tegument and the local secondary infection, or, to the bone inside 
both situations causing the damage of the mounting and' the fracture . 
loos. of stabilizationt • • • 

- the mounted long^ flexible implants which are spatially super- 
posed in the lower side of the- medullary channel and parallel in the 
femoral neck have the advantage of stabilizing the inGtal)le fractures 
of the greater trochanter, the tensions which tend to displace the 
fracture being taken over through^the implants and spread over the two 
side faces of the femur lower side as well as. the slipping toward the 
lower side, preventing the perforation of the tegument and the local 
secondary infection} 

- the combined use- of the short and long implants in the double - 
gap fractures of the femoral neck of any other part of the femur have 
the advantage of preserving the flexibility of the mounting in the 
fracture areas and all over the bone line when performing fast surgi- 
cal operations which are 1 ess.. injuring, for . the patient; 

- they enable simple and easy manoeuvres for the introduction/ 
extraction of the flexible implants from/ in the bone; 

- they have a simple construction and a great reliability; 

- they may be easily cleaned and sterilized and do not have areas 
of collecting organic remnants resulted during tha operation; - 

^ they may be handled with the same multi-functional handle; . . 

- with a small number of instruments and relatively small dimen- 
sions, one ensures the achievement of the osteosynthesis of a wide 
fracture range; 
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the handling, txa^spoit and piepaiatiom foi opeiation may be 
made without difficulty • 

CLAIMS 

l#Plexibla implants. .for the stable flexible osteosynthesis of the 
Temux and tibia fxac tuxes which, undet the conditions of the femuxal 
fiactuxe placing in the mediodiaphysaxy and femoxal neck axe, two of 
them, intxoduoed thxough the medullaxy channel in the femux, condy-. 
lian ox ovexcondylian, outside 4x inside placed, both being so cuxv- 
ed as to be supexposed in -the space in two points, in the lowex and 
uppax paxts of the medullaxy channel,, ano the x. one is intxoduced ac- 
coxding to a dixection-paxallel ti the uppex edge of the femoxal neck 
coming in its immediate vicinily, and the last one is placed in the 
lowex channel of .the. femoxal neck, following a dixection paxallel and 
vexy heax to the edge of .the femoxal neck, undex thoQ(? of the femux. 
fxactuxe placing in the femoxal neck and sub txochantexian zones, one 
is intxoduced thxough the medullaxy .channel into the femux, condylian 
ox ovexcondylian, outsideox inside, having finally a curved shaped, 
ano.thex one is intxoduced, accoxding to a dixection paxallel to the . 
uppex edge of the femoxal neck, coming to its immediate vicifiity, 
and the last one is placed in the lowex quadxant of the femoxal neck, 
following a dixection paxallel and vexy neax to the edge of the femo- 
xal neck, undex those of femux fxactuxe placing in the mediodiaphy- 
saxy, subtxochantexian, supex and intexcondylian zones, two of them 
axe intxoduced thxough. the medullaxy channel into the femux, condy- 
lian ox supaxcondylian, outside ox inside,. both being so curved as 
to finally superpose in the space in two pbints, in., the lowex and 
uppex paXts of the medullaxy channel and undex those of the femux 
fracture placing only in the zone of the greater trochanter, two of 
the implants axe intxoduced thxough. the medullaxy channel into the 
femux, condylian and supex condylian, outside ox inside, both being 
so cuxved as to finally superpose spatially in the lowex paxt, in- 
only one point,. after which they follow some paxallel lines in the 
medullaxy channel, undex those- of fxactuxe placing only in the zone, 
of the femoxal neck, one of them is intrcEtSuced according to a direc- 
tion paxallel to the upper edge of the femoral neck coming in its 
vicinity, and another one is placed in the. lower quadrant of the. 
femoral neck, following a direction paxallel and vexy neaX to the-, 
edge of the femoxal neck and finally undex those of tibia fxactuxe 
placing in the diaphysaxy axeas, two of the implants axe intxoduced 
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through.. the madullaiy chaiuiel .fioin. the bottoia to thg top, staiting 
fiom the supeimalleolax level, on eithex side of tibia, both being so 
cioived as to be finally superposed in space,, in- two points, in.. the 
lower and upper paxta of the me dull ax y channel, c h. a. x a c t e x 1 2 - 
a d by the f a c .t t h.a. t, in oxdex to achieve osteosyntheses 
stabilizing the fxactuxe' gaps, enabling the patients? recovaxy in a 
shoxt pexiod, they axe made of. shoxt lods (1 and 2) , one uppex and 
one lov^ex, ^usad in the osteosynthesis fox the fXactuxes of the femo^ei 
neck, as well as of a long xod (3), used as such ox with another long 
lod {3) and with the? shoxt xods Xl and. 2). in case of stabilizing .the 
double gap. Ctac tuxs:-a: o:xo6sing- the femux naok and evexy paxt of the 
femux placed' undex the gxeatex txochantex, ox only with ano the x. long 
xod (3) fox stabilizing the diaphysaxy fxactuxas of tibia and femux 
and, xespectively, the supax and intexcondylian fxactuxas of femux, 
the uppex shoxt xod (1) .being made up of an uppex, active pax.t (a) 
having a shaped end (b) , con tinued .with an uppex, upwaxd ouxved paXt 
(c) , aftex which there f ollows-a.long, straight part (d) , connected 
through a lov^er, curved part (e), downwaxd directed^ with a part (f), 
inclined as against a horizontal direction, ended with a lug (g) , the 
lower ahort rod (2) being formed of an upper, short, straight active 
part (j) with a shaped end (k), connected .through an uppex, downwaxd 
curved paxt (1) with a long, downwaxd cuxved paxt (m) , in turn connec- 
ted by means of intexmediaxy. and lowex paxts (n and 0), inwaxd and 
respectively outwaxd connected, with a paxt (p)' inclined as against 
a hoxizontal dixection, ended with a lug (q) , the long xod (3) being 
made up of a long, straight paxt (t), ended with a shaped end (u) , 
pxomoting the penetration and the directing in the bone (9), connected 
through lower and upper parts, (v and w) , inward and respectively out-, 
ward curved'^ with a flat, narrow paXt (x) and a flat or inwaxd-cuxved, 
widened and part.(y) , so dimensioned, that it stops, the complota pene-* 
txation of the long xodjHCi) in the medullaxy channel© 

2olmplants ^ccoxding to. claim 1, chaxactexizad by 
t.h e fact tha^fc the uppex, shoxt. xod (1) had in its lowex down-> 
ward curved part (e) a- radius of curvature which is equal to that of ' 
ths upper upward- curved part (c) between 1 and 3 cm, and the axis 
of the upper active part (a) is parallel to the axis of the part (3), 
inclined. as against a horizontal direction and forms with the axis of 
the long, straight part.(d) an angle, of 4o°*«o7o^, the long, straight 
part (d)- having a lower^ flat surface (h) delimited by an uppex sux- 
face with, the shape of a txuncated cone in cxossrsec tion, . with the 
small base placed to the flat, lowex suxface (h) • 
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3. Implants according to. claim 1, chaiactaii.zed by 
the fact that the lower, ahort..iod (2) has in its long, do\vnwaid 
curved part (ni7 a radius of curvature between 7 and lo cm, and the . 
radii of oxu:vature of the intermediary and, reapgctivgly , lower, in- 
ward and, raspaotiveiy, outward parta (n and o) are equal to each other 
and have values between 1/2 - 1/3 of the curvature radius of the long, 
downward curved part (m) , these radii being lower than the curvature - 
radius of the upper, downward curved part (1), the plane in which there 
is placed the lug (c) , which has a flat, lower surface (r) , delimited, 
by a-.surfaco (e) with, the shape of a truncated cona and" the small base 
placed toward the lower .surface, (r) ^forming with a horizontal plane 
nn angle of 4o° ... 7o°, and .the axis of, the upper, short, straight,., 
active part (j) forms an angle of 9o° 7o° with a horizon.tal plane. 

4. Implants, according to claim 1, characterized by 
the fact that the long rod (3) has the active shaped and (u) 
provided with an upper inclination up to 45° and a lower inclination 
up to 3o° or with some edges (a^) delimiting some faces converging to 
the longitudinal axis of the long.iod (3), the lowei end, raspectivelyV 
upper parts (v and w) , inward and, respectively outward curved, having 
curvature radii with values between 3 end 5 mm, and the end part (y) 
ia delimited by the flat, narrow part (x) , by some steps (z), inclined 
as against tlie longitudinal axis of. the long rod (3) forming with i.t 
an acute angle of 6o° ... 75°, symmetrically disposed as against the- 
vertical axis, tiia lower and, respectively upper. parts (v and w) , in- 
ward and, respectively outward curved being serai-flattenod, tho widths 
of these parts (v. and w) being equal respectively to the width of the 
flai, narrow part (x) and to the diameter of the long, straight part 
(t). .. 

• 

5.iiVorking instrumentation required for achieving an efficient sur- 
gical operation in the stable flexible osteosynthesis of the- fractures 
of femoral neck, the fractures of the greater trochanter, the subtro- 
chanterian,. raadiodiaphysary, super and intarcondylian fractures of 
femur, as well as the diaphysary fractures of tibia, when the stabilia- 
ing of the fracture gap. is achieved by means of flexible implants 
according to claims 1 ... 4, which include a drill-shaped instrument 
for making, in the bone, a hole, whose axis is perpendicular .to the . 
longitudinal axis of the bone, an instrument for achieving the adequa- 
te lines for tlw introduction of a long rod in the bone, a working 
instrument for creating tho impact force necessary for introducing any 
of the flexible rods in the bone, an instrument for stiffening the 
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long xods when uhey ate initially introduced in the bone, an inntiu- 
ment foi the final hammeiing- of the long xod, an inetiument foi the 
final intioduction oi the lifting in view of withdrawal of tiie long 
tod in/fiom the bone, an instzument foi hammeiing the shorty upper 
and, respectively, lower rods, In view of their introduction in the ? 
bone, an instrument for changing the curvature, of the ends of the 
said short rods, ^ an instrumsnt fox extraotins either the long rod ox - 
the short rods from the bone, an instrument for releasing the end 
parts of the long rod from the.bone, an instrument for achieving an 
impact, in. view of extracting either the long rod or the short rods 
from the hone ,cha. ractexized by the fact that 
in;ordex. to stabilize the fracture gaps in the above said cases,, when 
making less injuring surgical operation, with minimal, blood lossed, 
fox introducing both the long xod (37 through the hole (b^) made in. 
the bone (9) and the said short, lower, xod (2), through another hole 
(t'^^^) made in the bone (3), it is composed of an instrument (4) 
which is made up of a short body (c^) provided with an active end 
(d^) with a frontal recess (e^), delimited, at the bottom side by a. 
lower wall (f^) , in which there^is made^an elongated seat (g^) com- 
municating with a seat (h^) made in a vertical wall (i^) , side wise 
delimiting the recess (a ), the shapes of seats (g'^ and h ) being so 
selected as to allow the penetration of the lower, inward curved part 
(v) of the long rod (3) in the seat (h*^) made in the wall (i^^)t when 
a fragment of the long, s.txaight paxt (t)^of the long rod (3) pene- 
trates in the elonga.ted seat (g^) , and the upper, outward curved part 
(w) of .the respective, xod (3) is placed in the frontal recess 
opposite to which, the..body (o^) having a circular collar (j^) con- 
nected, through a shaped part (k^) , with- a short rod (1^)-, the latter - 
being , provided with a central circular seat (m^), a pierced hole (n*^) 
being made in the body (c^) , its diameter being ao selected as to 
enable the introduction of . the long, straight, part (t) of the long 
rod (3), through it, in view of correcting the curvature, fox. which 
the xod (3) is also intxod ubed through another pierced hole (n^^) , 
drilled in a long body (g^^) of an instrument (7) for lifting the 
long rod (3) in view of extracting from the bone (9), the body (g^^) 
being ended with an. ac tive , upward curved and (h^^) , in which an. upper , 
recess (i^^) is made, being so shaped as to enable tlio penetration 
of the straight, long part (t) of the long rod (3) , near the lower, 
inward curved part (v) of the long rod (3), opposite to the upper 
recess (i^^) , the body (g^^) having a circular collar ( j^^) , connect- 
ed through a shaped part (k^i) y^ith a short rod (1^^) in which there 
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is made a oixoular hole. (o^^).,. f 01 the. initial introduction of the 
uppai, ahoit xod (1) ovajt a. depth of 3«..4 cm, in the hole (i''^^)mada 
in the Taond (9), using, an. ins-tiument (C) composed of a body (25) to 
which thexe axe fastened an anvil- (26) and a suppox-t (27) « the anvil 
(26> having a shoxt, oylindxical paxt (1^^), piovidad with a cixculax 
leoass (m') and the support (27) has a threaded xod (n^) , which may 
be respectively introduced/extracted in/fxom a L-shaped channel (0"^), 
communicating with the outside, made in a band (28), in the lattex 
being also mads a longitudinal. channel (p^), ended with a cixculax 
part (q^).r having a dimension higher . than that of an end (x^) delimit- 
ing at the top side the circular recess (m^) so that it is possible 
to displace the anvil (26) along the channel (p^), when band (20) is 
located in front of the recess, (o^) , the fastening of the band (28) 
to the support (27) being achle-ved by means of a nut (29) threaded on 
rod (n"*), the body (25) having a straight part (s^) to which there 
are fastened the anvil (26) and the support .(27) , delimited by a shor 
paxt (t"^), inclined as against' the longitudinal, straight paxt (s^). 
and, respectively by a.paxt (u''') also inclined in the same direction 
as the ohoit paxt ( t"') , as against this axis, the inclined paxt (u"^) 
beinc connected thxough a ciioulax collax (v"^) and a shaped paxt (w"^) 
with a short rod (x^) , provided with a circular seat (y^) , the anvil 
(26) having an upper, straight part (z^) , connected with an inolinad 
part (a"*^), with the longitudinal axis parallel to. that of the short 
part (t"*), pxovidad with an upper, inclined surface (b"*^) , paxallel 
to the longixudinal axis of the Inclined part (u"*) , the band (20) 
being provided with a shaped end. part (c"*^) , having, in transversal 
section, the shape of a circle arc. making with the longitudinal axls.. 
of the straight part (s^) and angle lower by 5 ... lo° than the angle 
formed by. the part (t"^) with the same axis, the final, positioning of 
the upper, short rod (1) in the neck (g"^^^) being made by means of 
an instrument (12), which la made, up of a short, body (m^^^) , ended 
with a shaped end (n^^^) , inclined with an angle higher than 9o° as 
against the axis of body (m^^^)_and with a diameter higher than the 
xaot^of the body (m^^^) , provided with a s-tralght, frontal face 
(0 ), in the shaped end (n^^^) being. made an elongated seat (p^^?")» 
delimited at the bottom side by a semi-circular wall (g^^^) so diman- 
aioned that, when introducing the lug (g) of the upper, short rod 
(1) in it, its. part (f) inclined aa against a horizontal direction 
remains outside, tha body (m^.^h being connected through a circular, 
collar (r"^) and a shaped part (s^^^). with a short rod (t^^^), pro- 
vided with a circular seat (u^^^) , a handle (P) being used for the 



wo 87/02572 PCT/RO86/00001 

- 32 - . 
intioduction ox axtiaction of the.shoxt and, lespectivaly long lods 
(i, 2 and-.3) in/fiom the bone (9), enabling during the opsiation to 
fasten the instruraent (4) foi .the introduction of the short, lower 
and respectively long rods (2 and 3)* of an inotrument (5) for the 
final hammering of the said long. rod, of an inotrument (6) for the 
final introduction or for lifting in view of extracting the long rod 
(3) .in/from. the bone (9), of an instrument (7) for lifting in view 
of extracting the long rod (3), of an instrument (7) for achieving 
the adequate line of introducing the long rod <3) in the bona. (9) t of 
an instrument . do) toi extracting fxom the bone (9) any of the short 
andt respectively long rods (1, 2 and 3), of an instrument (11) for 
hammering the short rods (1 and 2), in view of their introducing in . 
the bone (9) i of an instrument (12). for the final introduction of the. 
short, upper rod (1) , of an instrument (13) for modifying the curvatu- 
re of the ends of short rods (1 and 2), of an instrument (14) for 
extracting the long rod (3) from the bona (9) end, respectively, of 
an instrument (C) for introducing the shortt upper rod (1) ovar a . 
depth of 3*4 cm^ the handle (F) being able to be rotated during the- 
operation for positioning the rod (3> in the medullary channel or the 
lower, short rod (2) in the neck (q^^''') t by means of an instrument . . 
(17), which is made up of a long, cylindrical body (h) , ended respec- 
tively with a posterior, cylindrical collar (i^) and a fore, cylin- 
drical collar (d^), having a diameter lower than that of collar (i'^),. 
frontally provided with a circular recess (k^) , so shaped as to enable 
the introduction of the intermediary part (n) of the lower » short 
rod (2) or the lower , .inward curved part (v) of the long rod (3)« 

6 .Instrumentation, according, to claim 5»char.acteriz^-: 
ed.by the. fact that the handle (P) is formed of an outside 
shaped body (52), provided with a longitudinal* window (x*^^) ended 
with a flared part (y^^) i the window (x^^) being made in a middle 
part {z^^) of the body (53) ♦ whichis continued respectively with a 
posterior anvil (a^^^) and an aotive, cylindrical end (b'^^^) in which 
there is made a cylindrical,, longitudinal channel- (c^^^^) , continued 
with a recess (d^^) delimited by a shaped wall (e?"*"^) communicating 
with the outside through a cylindrical seat (f ^^^) t in. a plane per- 
pendicular .to the plane in which there is placed channel Co^^^) t in 
whose active end (b*^^^) there is made a cylindrical channel (g^^^) f 
having the longitudinal axis placed under that of the longitudinal 
channel (c^^^) , comiuunica ting with the outside through recesses (h^^*^ 
and-i^^^) opposed - placed , in which there is placed a lock (54) f pro-* 
vided with a fore, thin part (j^^^). and a thick, cylindrical, postei* 
rior part (k^^^) in which there are made two circular channels (1^^^ 
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and rri^^^) shifted placed as against the tiansveisal axis of the lon- 
gitudinal, oylindzioal channel (c'^^^)., the. fore paJit (j^^^) being 
mounted undai the action of .the foice s.toxed in a spiing (55) » which 
is suppoeited lespec tively.-on a. shouldei (n"^^*^) litniting the lecass 
(i"^'^'^) and on a foie stopper (56), mounted in connection with the lock 
(54), having the . possibility- to . displace in the recess (i^^^), which 
enables to bring, as the case may be, .the thin part (j'^''"'^) in front 
of the cylindrical, longitudinal channel (o^^'^) in the other recess 
(h^^^) a posterior stopper (57) being placed, with the possibility to 
displace and forming a single piece with the lock. (54), the cylindri- 
cal channel, (g^^**") oomniunica ting with a. channel (e'^^^) placed in the 
same place with channel Cg^^^) and perpendicular to the latter, in 
which, under the action of . a force. stored in a spring (58), a ball 
(59) is placed which may penetrate, depending on the position of lock 
(54), in one of the channels (I'^^^^and lii^^*^),. the maintaining of the 
spring (58) in the last said channel (o"^^^) being achieved by means 
of a screw (6o), the. rotation of handle (P) around the longitudinal 
axis, depending on needs, when.. intrd duo ing the shorty lower rod (2) 
or the long rod (3) in the bone (9) being made by means of the said 
instrument (17), for the final introduction of the mentioned short 
rods (2 and. 3) into the bona (9)f reason for which it is introduced . 
in the flared part (y^^) of the longitudinal window (x'^^) , all instru- 
ments (4, 5, 6, 7, 8, lo, 11, 12, 13, 14 and 0), which are -manoeuvred 
by means -of handle (P) , having. each one of the collars (i^^ t^^ b^.^, 
J^^> t^^t z^^> i^^^f ^^^f 2^^^, r^f^ and v^) , connected through one of 
the shaped pnrts.^k^, u.^, c^S k^, u^^, a^i\ s^^^, a^\^s^^ . 

and w^), with one of the ahor t.rods (1^, v^, d^^, 1^^, v^^,- b^^^,k^^^, 
b^^, t^^ and x^). provided with one of the circular seats (m, w, 
e^^, m^^, w^^, o^^^, l^^^, u^^^ and y"^) which .enables their looking 
by means of look (54) ♦ 

7 •Instrumentation according to claimG 5 and 6. characte- 
rized by thefact that for guiding the long rod (3) during 
its initial introduction in -the bone (9) in other constructive ver- 
sion, it includes an instrument (AX, fastened in handle (P) , made up 
of a long body (18), to which there is fastened a Jaw (2o), by means 
of a nut (19), the Ijody (18) having a long part (d^^) , connected 
through a circular collar (e^"^) and a. shaped part (f^'^) with a short 
rod (g^'^), provided with a circular seat (Ta^"^) , opposed to the col- 
lar (e^^), the body (d^^) being provided with a jaw (i^'^) provided 
on the frontal surface (d^"^) , with a semi-circular recess (k ) 
hpving the longitudinal axia parallel to that of the long part (d^^) 
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la the exteJtL-lott of jaw (i^^), a short rod outside threaded 

and a longitudinal axis in the extension of the long part (d ), 
serving for guiding the jaw (2o), reason for which the latter has a 
pierced hole (m^^), through which the rod (e^^ penetrates, a recess 
(n^^) havlnR the same shape as the semi-circular recess (k^^), being 
poaitioned in front of the recess (k^^) of the Jaw (i^^), ba fasten-? 
ing jaw (2o), reason for which the lattex has a pierced hole (m J, 
through which the rod (e^^) penetrates, a recess (n^^) having the 
same shape as. the aemi-oirculax recess (k^^) bein/^ positioned in 
front of the receas (k^^) of the jaw (1^^), by faotening jaw (2o) 
with nut (19). 

8 •Instrumentation accordinR to claims 5f 5f and Tcharac- 
terized by the fact that, for modifying the curvatu- 
res from the lower, downward curved and^ respectively, lower, out- 
ward curved parts (e and o) of the short, upper and, respectively 
lower rods (1 and 2) and from the straight, long part (t) of the 
long rod (3), depending on the bone shape (9), ia other constructi- 
ve version, it includes an instrument (D),- composed of a sleeve (3o) 
with sidewlse flared edges, jointed by moans of a short bolt (31) 
with a U-ohnped support (32), in which there are made reapectively 
a recess (d^^) and some longitudinal, marginal slits (e^^ and f^^), 
separated from the recess (d^^) by a wall (g^^), a stopper (33) 
being fastened to the support (32) and coming in contact with two 
posterior, short arms (34), jointed in turn by means of a short' 
^olt (35) with two fore, short arms (36), the latter boing jointed 
through a bolt (37) to the support (32), in front of the recess 
(d^*^) being also jointed through »this bolt (37) a long, sidewise 
flattened port (38), in which there axo made, along its longitudinal 
axis, some pierced holes (h^^), the long part (38) having an outer, 
circular collar (i^^), serving for limiting the displacing of a 
sleeve (39), along it, as a result of the contact between the col- 
lar (i^^) and a lower step (j^^) of the sleeve (39) wliich is side- 
wiae cut out, so that it may come in contact sidewise with part (38) 
in the sleeve being ^.39) being made some pierced holes (k^''*) with 
the same diameter and the same distance between them as those of 
the other boles (h^^), except these latter naid holes (k^**") which 
are placed along the longitudinal axis of sleeve (39), in the lat- 
ter being also provided two holes (m^*^) disposed on either side of 
the longitudinal axis, near a fore inclined end (1^^) the sleeve 
(39) being able to be closed with a plate (4o), in which there nre 
mounted thick bolts (41), which may penetrate through the holes 
iii^^ and k^''") and, respectivoly, thin bolts (42) which may pene- 
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"trate in the uwo holes (m^"''), in view of achieving a more accentuat- 
ed cvujvQture of the Ions part (t) of the long lod (3), the poate- 
lioi aim (34) being provided with sone upper receaaes (q^*^), com- 
municating with the outaide, placed at the aame level when the res- 
pective arms (34) are brought in working position, in which the long 
rod (3) ie iatroduced, the reapeotive rod in thia poaition being pla- 
ced under the long part (38) and the sleeve (39) and, implicitly, 
the part (38), the Ions rod being curved, the modification of the 
curvatures (e and o) of the short rod (1 and 2), according? to the 
ahape of the bone (9), being made by meana of sleeve (39) and bolta 
(41, 42) between which there are introduced the ahort rods (1 and 2), 
aa the case may be, with the maintaining of part (38) in working po- 

a toolt (43) being mounted when not working, in the holes 
(o ), drilled in the support (32) and the lower ends (p^^) of the 
arms (34) being introduced in the slits (e and f ) and finally, for 
transport and sterilization requirements, the sleeve (39) and the 
arms (34) and, respectively, the long part (38) are rotated around 
bolt (37), 80 as to bring them in the perimeter delimited by the sup- 
port (32), position in which they are placed under the wall (s^^)» 
the sleeve (39) being revolved around the bolt (31), being locked in 
the support (7o), the bolta (31, 35 and 37) being secured against 
loosening nuts (44, 45 and 46), in order to prevent the displacement 
of the component parts during the transport, namely the short arms 
(36) and the part (38), two spaoinR pieces (47) being provided. 
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FI- 


-A - 




179 


374 


19/01/1975 * 


FI- 


-B - 




59 


919 


31/07/1981 


FI- 


■C - 




59 


919 


10/11/1981 


FR- 


-Al- 


2 


237 


509 


14/02/1975 


FR- 


■Bl- 


2 


237 


509 


25/02/1977 


GB- 


•A - 


1 


472 


593 


04/05/1977 


HU- 


•P - 




172 


775 


28/12/1978 


IT- 


■A - 


1 


053 


793 


10/10/1981 


JP- 


■A2-50- 


•054 
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13/05/1975 



-2- 
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US-A-4 055 172 



25/10/1977 



AT-B- 376 119 
US-A-4 381 770 
GB-A-1 389 427 

US-A-4 Oil 863 
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03/04/1975 
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-VJ xo 
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NO -A - 




1 "tC 


1/1 
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NO-B - 




136 


331 


16/05/ 1977 


NO-C - 




136 


331 


24/ 08/ 19/7 


PL-P - 




93 


410 


30/ 05/ 1977 


ZA-A - 


7 


403 


515 


29/ 10/ 1975 


AT-A - 




9 


395/74 


15/ 08/ 1977 


AT-B - 




342 


750 


25/04/1978 


CH-A - 




578 


340 


13/08/1976 


DD-C - 




117 


176 


05/01/1976 


DE-Al- 


2 


459 


257 


11/12/1975 


DE-B2-^ 


2 


459 


257 


02/03/1978 


DE-C3- 


2 


459 


257 


21/11/1985 


ES-Y - 






904 


01/ Uo/ ly /D 


FR-Al- 


2 


O "7 O 

272 
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iib/ Ic/ ly /b 


FR-Bl- 


2 


272 


634 


10/11/1977 


SE-A - 


7 


416 


285 


01/12/1975 


SU-D - 




/U4 




ID/ 1^/ iy / y 


None 
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7 
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938 


18/ 12/ 1973 


FR-A5- 


2 


150 


216 


22/ 06/ 1973 


IT-A - 




943 


653 


10/04/ 1973 


BE-Al- 




856 


663 


09/01/1978 


CA-Al- 


1 


070 


453 


29/01/1980 


CH-A - 




615 


822 


29/02/1980 


DE-Al- 


2 


731 


056 


26/01/1978 


DE-B2- 


2 


' 731 


056 


12/07/1979 


DE-C3- 


2 


731 


056 


13/03/1980 


FR-Al- 


2 


358 


871 


17/02/1978 


FR-Bl- 


2 


358 


871 


19/09/1980 


GB-A - 


1 


574 


790. 


10/09/1980 


JP-A2- 


53- 


-036 


982 


05/04/1978 
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